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INTERSTATE COMMENCE COMMISSION 

INVESTIGATION NO. 2659 

IN THE MATTER OF MAKING ACCIDENT INVESTIGATION REPORTS 
UNDE? THE ACCIDENT REPORTS ACT OF MAY 6, 1910 

THE^ CHICAGO 8 NORTH A S T E R N RAILWAY COMPANY 

Marcn 12, 1943. 

Accident near Council Bluffs, Io^a, on Octooer 23, 1942, 
found to "be caused by failure of tne automatic 
tram-control system to function as intended; oper
ating rules not being enforced and obeyed. 

REPORT OF THE COMMISSION 

PATTERSON, Commissioner-

On October 23, 1942, tnere was a rear-end collision 
. between a freignt train and an express-mail t r a m on tne 
Cnicogo & Nor til Western Railway near Council Bluffs, Iowa, 
wnicn resulted in tne injury of 6 railway-mail clerks, 2 
express messengers and 3 train-service employees. Tnis 
accident was investigated in conjunction witn a represent
ative of tne Iova State Commerce Commission. 

Under autnoricy of section 17 (2) of tne Interstate Com
merce Act tne above-entitled proceeding was referred by tne 
Commission to Commissioner Patterson for consideration and 
disposition. 



0 B O O N E 3 T O V A 

, 3 23.7 NR, 

tj> il^GSONR: /al ley 

1 P O ' I I U oi I C C J D E N U 

? 1 M . 

Fre^h4-- Yard 
0„7 n-L 

P . C X 

. P O I I T ^ X C T E D Z O N E 

J-1 J T . 

1 r O 

P O I N T of 
4 ^ „ * accident , 

o 

> O 

M 

O 

R 1 E-
O (-

O 

O O 



Location Of Aifegident arid Jythqd ojg ^ ^ l a b i o n 

This accident occurred ou that, pari of Inhe lova Division 
aesi iiabed c,s dhiodivisiou '5 and c x t c n d m ^ bax; ecu IJoone end' 
Council fluffs, Io**a, 14-6.1 miles. In ihe vicinity of the D o m t 
o; accident 1 m s is a double-track lino OYG, whi on "trains are 
operateu by titetable, train orders and an automatic brain-
control system. Tic accident occurred on bhe /estward martf 
track ct a point 8.8 Edles oast of the1 station ar, Council fluffs, 
Approaching fron the east V-ere are, m success L O U , a bange_it 
1,921 feet in lengtn, a C°50' curve to the lfcJt 728=3 feeb, a 
tangent 764.7 feet m d a 2° curve to the rignt 44b feeb to the 
point oi1 accident an- 1,^45 feeb beyond. At bhe poiut of acci
dent bno grade » f- level. 

Tne automatic tra3n-c0nb.ro! system is of tne continuous -
inductive type, and each engine lb equjoood witn an arrangement 
of audible and vista"' indicators. There are no vayside signals 
except ab interlocking. The track is divided into blocks, In 

(the same manner as where vawsid., automatic sxgniis ace used. 
'Tne system is so arranged that n,hcn a block is occupied bhci e 'is 
a restricted zone extending pfrom a point ab least stopping dis
tance in approach of the ££lr>inoe bo bhe occupied blocif co the 
p o m e of obstruction. Vjieft Oxi engine enters this restricted 
zone tne visual indicator chan_es frgir green to rcd-over-yel] ow, 
tPe spced-contiol mechanism staits to function, then an audiolc' 
speed-indicator and an audi hie acknowledging indicator sound, 
and j regardless of LI-O speed at 'inch tbo m a m IF operating, an 
automatic braKe apolication will occu r unless the engineer op
erates an acknov/lccgj/if, levbr. If 01 e soced is abovo the maxi
mum lovr-speed limit of £'6 rile J Y-r ̂ our, the engineer, m ad
dition bo acknowledging m o ^ e r l y , must reduce th^ socod to the 
low-speed I unit P J ti. ai a predcterrined L IS tanee. The speed-
control inechaiiisr. u n c t i o n s in sucn rvmne~p xnat if ti.e speed is 

5not roducec by the engineer in accordance i T]tr a gradually re
ducing or fapeiec' speed-control limit, tno brakes become applied 
automatically and cannot be ic-L^a^cd until tne speed at uhat par
ticular ioint nas be>~n reoucec. below the 1~-Eit f^xed Joy the mech
anism, failure to acknowledge results on an automatic brake ap
plication, wui ch cannot be r^leajcd until tne speed of the t r a m 
has bĉ cii ioduoe< to a^ jroximaWry 7 mjlui jot hour. Vhcii the 
t r a m 13 being opera-cod under the lew-spe d restriction of 23 
rules per nour, the aeknowleogiug m c L c a t o r sounds ana recurrent 
acknowledgment is required at intervals of approximately 4,£00 v 

feet to orevent an automaticalake npolication. If the low-soeed 
I n lit is exceeded In 0 restricted zone, an auf oiratic-brako appli
cation is initiated and the b-ak< s can lot oe released until tne 
speed has been reduced bo 23 miles joj. no; r. \rntn the restric
tion is removed the visuaj indicator c h m g e s froi -r^d-over-yellow 
to green, and a single stroke on a gong located m che cab is 
sounded. Then the t r a m nhy be operated at maxiium autnonzed, 
speed. 

A tram-control automatic-arake application is effected byh 
means of a brake-valve actuator, wnich is superimposed upon the 
brake-valve h o u s m ^ . The actuator ho,s c cut-out cock, the handle 
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99 
l i fhen ° trr in is novinc undoj circumstances 

in whi ch it may oo overtaken, another train, 
the flagman must take suca action as ray be nce-
essar u to insure full protection By niehu, or 
by day \ non the view is obscured, lighted fusees 
must be thrown elf at propejwintcrva Ls 0 

Instructions icU'tir J to o >cntiou in automatic tram-control 
t e n itu ry ) r o v i o I i parL as follo> t S 

The t r a m control device, o" any part of it 
must not be CUT OUT nnlcss it is unworkable. * 'f * 

* 

Aspects a id indications DV tliw visual indicator are as follows 

M^ect I^Lk^J;i2I± 

Croon "Proceed 

Red-over-yellow Proceed at not exceeding 
M - i Z i . un Low ^nced 

of which normally is locked in the c v t - m position and sealed,. 
The key for the lock of the CUT:-out cock cannot ho removed un
less the r utoratic tr a : control is cut in. Tins key is re-
tuircd to ho in tne possession of tne conductor d u n n j the 
tri;), and a dupLicacc key is jrovidcd ir'a scaled box Located 
l.i the cngiiiu cntw The actuator can he cut out after the lock 
is unlocked oi the so^l Is biokon. 

The entrance to block 391, tne block involved in the acci
dent , is located 5,171 feet east of tne oint vtu re the accident 
occurred. i rith block 391 occupied, tnere is an ujwfoach section 
C7rtcadj.n^ eastward a distance of 7,969 feet to the entrance to 
block 389, m whicn a tr a m - c o n t r o l restriction is m j o s c a . As 
c result, a restricted zone c^tondiiv 13,140 f^ct cast of the 
o o u t of accident is jroviccd. 

O/ieratin^ rul^c read in part as follows 

3b• Tne followin^ signals "all be used b^7 flayicn 

Do-' s ^ a a l s — A red fJa^, 
Torpedoes oiid 
}usees. 

^ ^ 

86a. "in automatic train control f i s h n e t s an 
m f o r i o i t r a n must he cleai of ck^ r_ajn track 
in tirio so that o following fjiot-cJass t r a m 
/all not receive a lestrictive m d i cation. 
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It Was clear at bhe time of 
about 9"25 a. m. 

The tr^in-service oirplo/ccs 
the fireman of /tie first engine, 
engine of No. 5. 

t 1 e a c c ^ d e m , which occurred 

injured wer^ the ^ r g m o e r and 
an., t if firoman o i tne r'econd 

' HlSCUSS jDZl 
y The rulre governing c o e r c i o n on tie lino involved provj.de 
that when a trcn I is ifiovmg U I I Q C ^ circumstances m uhich it may 
be overtaken by another trai , i b'iu Lia./r-^n mu^f take such aebjort 
as may be necessary G O insure fui 1 protection. During the day
time when the v r w is obsca/eu, r r f 1>"UCJ fuse s must be thrown off 

Maximum low speed for bbe trains invoJved is 2^ riles per 
hour- Under tn<- rules a t uin moving undur a sjow-specd ro-
triction must oo operated prepared to stop sfcor* of a t r a m or 
obstruction 0 The maximum authorized epecd i*<r an express-mail 
train is 70 mifes per Loir, and f̂ or fieighb t r a m s , 50 miles 
per Incur. 1 

Ex bra 4006 Fast, a wcst-oound fi erght t r a m , consisted of 
engine 4006, 58 loaded ear?, 1 empty ear and a ceboose. This 
t r a m depaited iron KiSooari Valley, 21.4 miles east^oi Council 
Bliffs and the last open office, at 8 4b a. m. , according to the 
dispatcher's record oi movement of t r o m s , and w!u I 1 moving au 
an estimated speed of 15 to 18 miles per noui it vis struck by 
No. 5 ao a point 5,171 f et t we^i, of the cut ran cc to bloc"1-: 391. 

NOo b, a west-hound first-class express-mail t r a m , consisted 
of engines 16a7 and 2906, 5 expies"- ears apd 2 mail cars, m tne 
ordei named. The fifta ard saventn osr^ vera of steel-underframe 
construction and tne remainder were of all-stool conatrucT.ion. 
This t r a m departed fron Missouri tfcJ le^ eC 9 11 a. r.., according 
to the dispatcher's r o c o ^ of ^ c v e w n t of t r a m s , 1 hour 2 minutes 
late, proceeded tiiroego bloo£ 069 and mi,o block 591 te the point 
6\f accident withoat mete„ial reduction s_jeod/ and wbile moving 
at an cstipeued speed of 60 Trulls pt-i hour it eolliaed with Extra 
4006 West. 

The caboose and the rear bhre^ cars _u I'lrrra 4006 >/oSt '/ore 
demolished. The t 1 O U I fch and G H el sventn cars ^head oi the ca
boose weie slightly damaged, Bot i engine.-, of N o . 5 were derailed 
and badly d a m p e d . LngiiK 16T ? sbopped on its right side across 
botb mair tracks 251 Ceet west oC Lie point of impact. Engine 
2^06 stopped upright across bobi mean bracks and b e t m d engine 
1657. The first t^ree cai s JCI Q derailed and damaged. 

Parts oT tae axiomatic t. e m - c e n t "o"1 equiprent consisting of 
the train-control r e c e m i s , turoo-genexetor, v;j ring on the en
gine, wiring between trie engine ano teader , ana the governor drive 
shaft /ere daraaged in o le cchliciofu T i< mecj anism cas^ contain
ing tbe amplifier, relays and spoed-contiel meenarism was imdamaged. 
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at proper intervals. In automatic t^em-control territory, an 
inferior t r a m must be c.Uor of the m^an ti ack m time so bLat a 
f o l l o w m g f u s t - c l a s s t r a m I ^ LI. not receive a r e & ^ r t i c t i ^ indi
cation. The aatomatjc t laam-eonti ol device, or any pert of I G , 
must not O P cub cot unless it is unworkable. A t r a m mo'/mg un
der a restrictive i n d i c a n o n mast D S operated m accordance with 
pToOetorriiincd s u e d . ostra ction^ enfoiced by tra davice, end must 
"be prepared to atop short of a brain or obstruction. " 

rxbrt* 4006 Vest ras moving at a speed cf aboat ]£ mi Los pe., 
lour vneu struck oy Mo. 5* Und^r the x a V s , ultra 4006 -ras re-
ouired to elaJi tee tome ol No. I, OI provioe f ] ag protection. 
The cie w oi toij 40C6 understood these re^uirorents, bat t«icy 
had received oral m l O I F J tti on from tr.-m di.-pauaaar lust LSIO. 5 
was abouc 1 hour late, aao thair br.sin ;as p i o o e ^ d m g on tie time 
of No* 5, an accordance with Si'a common a<acuice uudei these con
ditions. Tnis is a cancerous pzacfcioe anu nob m accordance with 
the rules of tat e a r n e r . Under baa oirsumst jncts ti~o cr'av of the 
preceding t r a m v/exo e x j e o t m g Nc. a to be nob less than 1 hour 
late, but tne noveinent of N o . 3 w a s not restricted b^ t r a m oraer 
and this train pesacd tne last ctation oaji of the joint of acci
dent, where trm.c I S shown, only obout 56 m n u ^ s h a r . The con
ductor and tne f l a g u m O L Irtri 4006 were in tao eaoooee. The 
flagman said he did not piovide f] a£ protection because ic vas de
pending upon tne autcmutie train-ooutiol sy, tun to restrict the 
speed of No, a. Tf Li:tr' 4005 hed cleared the time of H o . 5 m 
accoxdcaacc wit' the rules, or if 1 Lag protection had been provided 
for Extra 4C06 wiibe ru ar-s uroceedaf o._ ino time of N o . 5, or if 
a train order r a t a o n z m f , Ibc-cri 400a io p-'oce o on the tirio of 
No. 5 and been issued, th„s accident \ ould have-been averted. 

As N o , 5 was u p p r o e c a m g tr e o o m r v»l ore J ho accideit occur
red the speed A rs shout 70 miles ho> . Th< t r a m ai^-brako 
system, n s m tne cliaa^e of tj.ro engineer cf tne iirsl m g r n c . 
The engineer of the fijpt engine was m a m a o m m g a lookout nhead 
and the fireman ^'3.3 adjusting una inj e c t o r Tao first they knew 
of en} u h m _ b e m g T O C ^ vas ^hen the engineer sa^ aic ciboose of 
the preceding ti n n ab a distance aT aoout 1,200 feel. ue immed
iately mo\<od ore brake valve to eneegenev positioi, out lie sjeed 
of No. 5 was reducea only bo about 60 m±jj es por hour at ore- tine 
of the collision. Tie nutomitic troin-cov m o J epjaratns of engine 
1637 and tho brakes of N o . 5 Ima") beer rested at tne miirMl termi
nal. The brakes functioned proper"1,/ at <_ 3 1 p o m t s lehere used en 
route . Tne engineer o f englnv 16 6R? Laid the v_s-uai indicator dis-
pleyed ^ICEA when his train d o a r t e e fron Missouri Yclley ana un
til tne a c e n d m t occurreo . T U L fi.cra l a id t _ b /Ion bao brakes 
were applied :,uiit before fl\e accident occurred the visu:L mdioa ^ k 
tor displayed greeia r~o aornahg a^s so^ nded ay one audible i n a i ^ ^ 
cators. T>e acuu^tci oat-one cock was m its proper pobition and 
tne seal vas intact NIOA tr e f i reLian lasc. oh-a^vrd it at Missouri 
Valley* The o n g m o c i sajd tao levers - A D su^bcros of bhe autona-
tick tra iti-controi apparatus /v,re m orop» r postbica throaghout 
the trip. Tne l<:^Y of tne eetitabor cut-out cook ^o.- in the posses
sion of the conductor,, - Tne e^ Linomon o f the second m ^ m x said 
the first t-oy knew of m^rnin^ bv m r v^ ro i g '/a> whei the hraaes 
wore aoolicd m eneigeaey. 1 
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Several hours after b he pC'-ident occurred, the supervisor 
of automatic brain-cc &rol e r a T L i n ^ d ^ n c 1837 and found that 
the actuator cub-oat took s^al , M S missiug hut tne cat-out cock 
was m cut-in position. Tne seal "was not found, and it was not 
determined if the seal was broken as a~ result ol the accident or 
if it was removed before or afXer the accident occurred. 

The visneO indicator of en_ire 3 637 should have displayed ' 
red-ovex-yellow throughout a oisbaaco of at luast 13,1^0 ± V t b in 
approach of the point of accident, and the speed-control mechan
ism should have operated througnout this distance. If the spoud--
control mechanism nad operated as intended, both audible indica
tors would have sounded, tno s p e d of No. 5 would have boon guu» 
orolled by citner tne e n f e n i b L r ox an automatic-brake application, • 
and the speed at the point of accident could not have be :n greater 
than £3 mil-s per hour. However, tne speed was about 60 rules per-
hour at the time of tne acc+ucxj-t, t 10 visual indicator displayed 
green up to tne timo of collision and n o i t K r audible indicate 
sounded. Prior to this tisw* noti'in^ unusual hod occurred to inai 
cate that the automatic train-centr >\ appaiatus was not functioning, 

A±tei the accn.eut t^Uniivre tccts o f botr the wayside rppar-
atus and hue locomotive opupm'-it wee- 1 made m m effort to dis
cover auy condition wrich c.nn.1,1 u-^o caused tne failure or" the au
tomatic train-control syotvF to ^v-tiorm its m t e n a e d functions un-
der restrictive conditions. In tK,.ie bests all appafabus and oacn 
circuit of the wayside e<p; i-m^nt rurelion d as intended, and no 
condition was disclosed ti a t r.i.i t rave caused improper operation. 
Tests of the undai a_,ed parts o f tie locomotive equipment d'jsclosec" 
one condition that could have erased oi contrioutro to tne cause 
of the fenlure o f the aatoratic t r a m - c o n t col systor'to function 
properly. The front wheels of tne ,i<gine truck o l m g i n e 1637 
were found to be sufficiently magutti^ed to produce substantial 
voltages in the receiver circuit, because of tne axl ; being bent 
and the treads of the wreels being aai Laged in n r- accidoht, tne 
wheels wece mounted on anotpci rxlt- end the triads wore machined 
to proper contour. Trio asoemu]y placed m another engine up
on wnich tre mechanism c,se containing, the t r a m - c o n t r o l j.piipr_ent 
from engine 1637 was inst'llci. To dt-tornino if trie magnetised 
wheels could have caused tne u pi riper operation of th^ automatic 
tram-contiol'couipment >;n enpjn.c 1637, tests were rsuae in winch 
speeds between 70 and 7a railos y r nour were attained. Tne volt
ages induced m the receiver coil s by bho rotating magnetic ficln,, 
of the. wheels r^suloea m a eurrcut in each winding of tne primer,, 
relay which wis at least enu A to that required for the relay to 
pick up, but bhese cuVienbs, altlougn of 3 u f f i c i e n t magnitude, ap
parently either were not of th^ ii-nt frequency or did not nave 
/tne proper phase -relation t o cause the primary" relay to operate, 
and a green indication was net iisjlayod, rowever, the relative 
positions of tne wheels ai"tor taey wore oresSeu on another axle 
.probably were not tne same as tno'^e or w u p n c 1637, and a differ
ent disposition of tire magrutie _,olos on o V ? wheel witli relation 
to those oh tne other mi'hi cease ^oci lmjiooer ox ?,aiioa. 



- 10 - 2639 

Trie tcses disci O O O D also th^t C H U 1 I_ck-up valae for bin 
e l e c t r m o l equipment on online 1607 «MD somewhat lo1'/,- This 
condition would cause the o g u i p m e m be be riore suseootibla 
to improper operation from such, causes es f o r e m n current m 
the R A L L S or induced voltage in tae receivers from magnetized 

T, hoe] s, oowci transmission I m e s and other magnetic fields. 
Tic lo 1" OJ ok-up value mag hove boon a contributing factoi in 
causing the improper ojerction OL tne automatic tr^m-contioi. 
system. The pick-up value must bo materially increased. 

In the territory involved there are ao w a v s m e signals 
except at interlocking^, IF aatonatic el ock-s J u n < i s in con
nection with tne automatic uram-control system had been in 
use and the cause of tne failure of the a u t o m a t e train-
control system was confined tc tee Locorotive equipment, the 
wayside si nals would travt- 0 1 ^ # 1~- c i aspects indicatm^, that 
tne preceding t r a m ,ves c sne Lt ajsuance eneec 3 and uhis ac
cident weulc nave boon, ave/u.i. 

L A M J G ' G G S 

It is fourd that (a) t L I ^ earso o± tnis acciaent was the 
failure of tic automatic br^ 1 i-c^jtrol s/ster to function as 
intended, and ( u) the o o o i v n ^ g ^cJ cs v,re not enforcea and 
oDeyed . 

Pccommendations -

It is rccomrender 1 that (a) vtiysmc s] nr]s ho installed 
m connection with tne automatic i-M Ia-contrel system on tnis 
I m e , (b) cab oi nals conforming to s->ecif J e a b i m s end re-
o u n e m e r t s prescribed b ' tne Commission's oioc t of April 13, 
1939, be installed o" leceroti/es of tais cnirior m con
nection with tre automatic uram-control sgstem, aio (c) 
operating rales be e^fer^e ' I ore o b e c . 

Dai,ed at Wisijincpton, 7 ) . o. ; tnis twelfth 
day- of Marcn, 1 9 r . . 

By tec Coirmisert o i, Co T r L T Y S I oner Pa b be^scn . 

(SEAL) 
Sccr^tarv. ' 


